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fiTQPAGF. TRANSMISSIQM, COMMUNICATION AND ACCESS 

TO GEOGRAPHICAL PQSITIONTKC DATA LINKED WITH 
flTAMDARP TgUEPHOHY MUMBRRINQ AND ENCODED FQK JISZ 
TM TRt^COMM tlNICATIOHS AND RELATED SERVICES 
ABSTRACT 

A Bflthod and •ystra isplmantation for combining and 
accessing telephony numbering and geographical position 
so direct access to information, services and goods nay 
be invoked through the use of various telephone networks. 
The existing telephone networks throughout North America 
and the world use standardised numbering plans for con- 
necting to, or imitching any eubtended device to any 
other device within the network. The U.S. government hem 
orbited a series of communication satellites which pro- 
vide ^ signaling method for determining precise geo- 
graphical location throughout the world. This system is 
called the Global ?ositinning System <GPS) and provides 
several levels of service. Each CPS satellite continu- 
ally transmits a navigation location signal which may be 
received on the ground, sea, or in the air and when com- 
uined with signals from other CPS satellites used to 
pinpoint navigational position in two or three dimen- 
sions. This invention allows for the storage, transmis- 
sion, communication, and access to geographical position- 
ing cata determined by CPS or any other method by using 
the Nor*-h American or other land based public switched, 
cellular, satellite, radio, or other telephone eystem and 
related intelligent networks. 



2160278 

cTnpxr.R. t»A M-«;mtssiom. rOMWrnTCATION ftMP ftCCSSS 

TO GEOCRAPHTrAL POS TTTOMTWC nATh LINKED WITH 

j ^T^MnAHD TEt ,r;PT«"MY MtmqnftTHff ftHP F"'^"'^" "SE 

TW TgUimMMimTCATT f*** Aim BKTATliD SERVICES 

, frr.w or •ww> TMvgMTTOM 

Th« •xlsting Public Switched T«l«phon« MetworJc 
(PSTN) and callular (or othar radio baaad) Telaphon* Nat- 
work (CTN) provlda Bwltehad voica and data comaunicationa 
botwaan daaignatad partiaa. Tha natwork haa avoWad ovar 
10 tha laat 100 yaara fro« alapla hardwitad connactlona to 

complax dalivary of hardware and aoftwara baaad capablli- 
tiaa which provida alonificant Inforaation handling and 
dalivary functiona. Comnunication batwaan any two or 
mora parties has baen govemad by tha usa of atandardirad 
15 talapho.— nunbarlng plana (axaapla: North Aaarican Nua- 
baring Plan) . Hanca, any particular talaphona or talaph- 
ony devica can ba linkad into tha natwork as a tar«inator 
or originator baaad upon ita uniqua Talaphona ID or 
Directory Mumbar (ON) . In a alailar vein, geographical 
20 poaitiona (or Location IDs) of Bobila or fixed telephone 
devicea can now be univerrally and aconoaically deter- 
mined, for example, via the Global toaitioning Syatem 
(CPS) . The inventiona herein extend the atate-of-the-art 
by combining the ubiquitoua Telephone ID with the ublqui- 
25 toua Location ID, combining them into the telephone ref- 
erence ID, placing them into the PSTN in a dynamic faah- 
ion, and providing aecesa and update methoda to them and, 
therefore, to any other relatable data. 
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Historically, user* of thm PSTH or other talaphony 
systems have used the system to locate products, ^ -v- 
ices, or people. This occurred through the use of lookup 
In a phone book or some data repository (on-line data- 
base, directory assistance, etc.) where a phone number 
was related to the name of a person, place, or thing, and 
which in turn war. geographically linked (via a map) to a 
place referenced by name and/or address. The fundamental 
need to make queries of this nature has driven the gen- 
eration, support, and commercial i«at ion of a wide variety 
of support systems, with the advent of precise geo- 
graphical positioning systsms, such as GPS or Position 
information Mavlgation Subsystem (P1H8) , the technologi- 
cal basis for automating and enhancing much of the 
••location" portion of queries like those above ie 
available. Since the various PSTNs provide service in a 
reliable, widely available, and generally uniform method, 
the opportunity exists to incorporate geographical infor- 
mation into telephone systems and subsequently provide 
the means, protocols, and methods for updating, accessing 
and using that information, and related product or serv- 
ice information re«olved from the various telephony 
Databases. In the databases of the existing PSTM imple- 
mentations various generalised means are ueed to ascer- 
tain equipage and service parameters for each and every 
DM. m general, each DM has database entries which in- 
clude information about the type of line, the signalling 
ussd on the line, s,>ecial services for the line, and 
administrative Information about the address of the line. 



All Of this Information is available by rafarenca to tha 
DN. During various staps In call procassing, databasa 
infomation (subtandad from tha svitching systan or sarv- 
icas syotam) is accassad and togathar with diract usar 
input (taking a phona off-hook, prassing digits on a kay- 
padr atcO causa apaclfic call procassing algorithms to 
ba invokad* For instanca, if a databasa antry contains a 
classmark for call waiting, and a call comas into tha 
switch for that antry whila tha lina is busy, tha switch 
invokas softwara and hardwara functions which kaap tha 
first call activa, put a spacial audibla tona on tha lina 
whila tha first call is activa, and allow tha usar to 
pick up tha sacond call by a briaf daprassion of tha hook 
switch, ate,, ate. Tha ganaralisad maans for this faa- 
tura validation, anaction, and procassing ara uniqua to 
aach switching iaplam«ntation, but ara rafarancad 
throughout tha following dascription whan similar actions 
naad to ba accompliahad. 

QTTMMARY OF THE IWVEMTIQN 
Tha mathod and systam architactura for atoraga, 
transmission, communication, and accass to gaographical 
positioning data linkad into tha PSTN and othar talaphony 
systama axplainad in tha prasant invantion ovarcomas tha 
problems and limitations of tha axisting mathods for 
obtaining lika information, Mithin tha PSTN, tha Loca- 
tion ID in tha dasignatad or similar format and protocol 
of aach stationary phona is placad into tha Oatabasas at 
tha Switching Systam or Sarvicas Systam and updatad as 
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part of the normal ftubecrlber Operations, Administration, 
Maintenance and Provisioning activities. 

Within the radio based (cellular or other) telephone 
networ)cs, the Location ID is transmitted as part of the 
5 periodic In-band control channel • 'keep-alive • • or 

equivalent signal from mobile telephony devices, and then 
relayed from the base station or communications satellite 
through the Switching System and/or Services System and 
subsequently into the appropriete Database. In either of 
the above scenarios, access services are then provided to 
various subscribers which allow them to query and receive 
the Location ID of any particular Telephone ID related 
database entry. Additionally, other related services 
(product or service information, operations information, 
15 etc.) may be delivered in one cf several communications 
methods and accessible through database queries based 
upon the Telephone ID, Location ID, or a combination 
thereof. The embodiment of the Location ID capturing 
mechanism (GPS, PINS, Time Difference of Arrival (TDOA) , 
20 radio triangulation etc.) can be within any stationary 
wireline or radio based (cellular or other) handset. 
Personal Digital Assistant (PDA), computer, etc., or 
vehicle set, and that information can be incorporated 
into the existing in-band control channel information or 
25 equivalent signalling method. 

RRTFr ngfiCTiPTiQM Of THE DRAWINGa 
Figure 1 is a diagram shoving the architecture and 
system implementation of the invention within the ex- 
tended PSTN. It includes date repositoriss for existing 
30 telephony data and additional geographical data (Location 
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y IDb) . Thia figure also dlagra«Batically repreaenta in- 
fornation and data flow batvn«in tha varioua involved da- 
vicaa and aystana. 

rigura 2 la a diagrammatic rapraaantation of a com- 
5 binad GPS/PINS racaivar/talaphona davica and varioua in- 
terfacing devicea for capturing and uaing the noted Loca- 
tion ID and asaociated information* 

rigura 3 la a diagrammatic rapraaantation mapping 
the geographic poaitioning identifier to a atreet map, 
10 and a generalised repreaentation of the data in a teleph- 
ony Databaae. 

Figure 4 ia a flowchart of the operational atapa in 
acceaaing the gaographical data within the confinea of 
the P3TM or other telephony networks by uae of wired, 
15 cellular, or other radio baaed interfacing devicea with 
or without aubtanded geographical poaition determining 
devicea . 

Figure 5 ia a flowchart of the operational atapa in 
updating the geographical data within the confinea of the 
20 PSTN by uae of cellular or other radio baaed interfacing 
devicew having aubtanded geographical poaition determin- 
ing davices. 

Figure 6 la a flowchart of the operational atepa in 
performing enhanced billing aarvicea and enhanced fraud 
25 protection aarvicea for radio baaed telephony ayatama/ 
devices. 

Figure 7 ia a flowchart of the operational atapa in 
providing advanced roaming call trace for both the origi- 
nating and terminating ends of any particular telephony 
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call by refererro to DM (originating or terminating) and 
by used of the Location ID. 

Figure 8 i« a flowchart of the operational stops in 
providing call routing (Includiw follow-me calling serv- 
ices) by translation of a telephony identifier, DN, or 
spoken name and by making reference to the Location ID. 
nF3CTTPTlo w or TOT PRBrTORED KHBODIMEWT 
The detailed description refers directly to the 
drawings included herein. Firstly, Figure 1 depicts the 
system architecture, system implementation, and methods. 
Switching System 101 refers to a system used to connect 
any telephony device to another telephony device or group 
of devi.es and includes any of; Service Switching Point 
(SSP) , Private Branch Exchange (PBX) , Central Office 
(CO) , Mobile Switching Center (MSC) , Mobile Telephone 
Switching Office (MTSO) , broadband switches. Private 
Access Branch Exchange (PABX) or other li)te systems. 
Services System 102 is a centralized control point and 
database with processing capability which is linked into 
the telephone network using a standard Signalling Link 
110 like Signalling System 7 (SS7) , etc., and standard 
signalling protocols (SCCP, MTP, OMAP, TCAP, ISUP, LAPO, 
etc.) which in turn support a variety of special informa- 
tion delivery needs. Examples of Services Systems in- 
clude: Service Control Point (SCP) , Service Node (SN) , 
Intelligent Peripheral (IP), Home Location Register 
(HLR) , and Visitor Location Register (VLR) • Subtended 
from Services Systems 102 and/or Switching Systems 101 
are Databases 104 which contain information 104.1 about 
individual subscriber telephone accounts (name, directory 



typ.s of services, bllUn, Information, .tc), routing 
information for malting connection, b.twn «nd-u-r t- 
laphony or lik- d«vlc«.. and •«iulp~nt dMcrlptlon.. 
5 Th«e Databaaa. ara qu.riad or acc.a.ibla during the 

..rvlclng of each call, -ay Includ. VLR. HI*. Automatic 
Location Identification (ALl) . Billing, or other .witch- 
ing or .ervice. databa.e., are realtl.. and di.tributed 
in nature, and are updatable and ..Int.inable using varl- 
10 ou. service Management Sy.tem. (SMS) or Operation., Ad- 
mlniatration. Maintenance, and Provi.loning (OAMW) 
.yetem. 113 over a variety of .tandardi«ed or proprietary 
Data Linlc- 114. The inclu.ion of a geographical location 
identifier (Location ID) in any one of a variety of en- 
15 coded format. Into theee Databases and which i. Unlced 
and Jteyed to Telephone ID or DM .How. for nu-rou. new 
..rvlce capabilitie. ba.ed upon query a-rche. governed 
by the telephone nu»ber. DM. Location ID, or any informa- 
tion linked to the varlou. .ub.criber databa.e record.. 
20 standard Interfaced Telephony Device. 106 like 

phone., modem., ISDH termln.l.. ate. communicate with 
switching syatem. lOl over wired link, u.lng a variety of 
.tandardired protocol. (Dial Pul- (DP). Dual Tone Multl- 
rrequency (OTMF) . Multi-Fr.quency (MF) . Integrated Serv- 
25 ice. Data Network (ISDN). Analog Di.play Service. Inter- 
face (ADSI). etc.). Theee device, have relatively fixed 
geographical Identifier., .o in in.tance. where they are 
not capable of determining and/or tran.mittlng their 
Location ID, a Databa.e 104 query 1. implemented a. part 
30 of the call proceemlng to ..crtain their po.ltion. 
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J Mobil, aubscrlbera 105 usa mobile phones/davlces 105.1 In 
a variety of mobile convayancaa Including: peraonal 
■ovemenU. pianos, trains, automobllea, boata, etc.. 
These davleea all ce.B»unt»:ato via a variety of methods 
5 over radio frequencies, through CowBunlcatlons Satellites 
108 or directly to Radio Towers and subsequently to Base 
Station systems 103. In the instance of a cellular or 
other radio based device, where Location ID Is available 
to the device (for example by the use of a CPS/HMS re- 
10 ceiver linked to the device as in 105.1 (rlgure 1) or 213 
(Plgure 2)), the geographic location identifier Inforaa- 
t-lon is captured by the device, bit encoded, possibly 
encrypted. Imbedded into one of the standard polling or 
call aessages, and thereafter transmitted into the net- 
IS worx by the Telephone Transceiver 209 (Figure 2) via the 
Base Station 103 and Signalling Unks 110. 

There are many potential ways of encoding the geo- 
graphic location identifier, but nominally. 64-blts which 
numerically represent any point in a Cartesian Coordinate 
20 system (X-latitude, Y-longitude, 2-altitude) are used to 
encode the Location ID within the telephony device, dur- 
ing transBlrslon between network elements 101, 102, 103, 
105.1, 106, 108, 113, across wired communications Links 
109, Wireless conmunication Links 111, Signalling Links 
25 110, and Data Links 114, and ulthln the telephony Data- 
base 104. Since the Location ID .ay be imbedded in other 
polling or call messages, during those instances (ADSI, 
•to it is expected that error checking (checksua, etc.) 
will be perfomed on the surrounding data packet. A 
30 slaple example for encoding geographic position at the 
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15 



20 



25 



30 



degree, minute, oecond, haxlsecond Into 64 bita with 14 
spare bits for future growth or for altitude encoding i« 
as follows: 



Latitude: 



10 Longitude: 



bit 0 Worth- 1, South-0 

bits l-a degrees (0-179) 

bits 9-14 minutes (0-59) 

bits 15-20 seconds (0-59) 

bits 21-24 hexiseconds (0-15) or 

spare 

bit 25 West-l, East-0 

bits 26-33 degrees (0-179) 

bits 34-39 minutes (0-59) 

bits 40-45 seconds (0-59) 

bits 46-49 hexiseconds (0-15) or 

spare 

Altitude— meters (0-16,363) 



50-63 



Spares/ Al t i tude : 
bits 

Zxanplet 39 degrees, 13 minutes, 12 seconds, 8 
hexiseconds North and B degrees, 2 5 minutes, IS seconds, 
5 hexiseconds West in decimal equates to: 
0391312 081 Latitude 
1752F201 (IN HEX) 
0082518051 Longitude 
04E62023 (IN HEX) 
The Location ID will be used for additional Database 
queries associated with telephone identifiers, so it is a 
Keyed and/or indexed field within the Databases (104). 
In addition, the Location ID provides a simple ubiquitous 
delivery reference and may be ber coded for use in mail 
and delivery systems by performing a database loolcup as 

9 
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^ above whit-h references the Location ID to a street ad- 
dresift and provides a Telephone 10 (DH) for delivery 
verification and/or notlf Ication- A sisple bar code for 
the example above is the binary representation of the 
5 Location ID. 

00010111010100101111001011010001 (latitude*) 
OOOOOlOOlllOOllOOOlOOOOOOOlOOOll (longitude) 
This bar code representation, along with a customer 
ID and sen.'ice type also placed in a bar code representa- 
10 tion allows for the delivery of a specific package to a 
specific location and the generation of billing informa- 
tion back to the originating customer ID. To generate a 
••delivery label** like that noted above, for example 
with a computer, KOSl interface, and some label/printing 
15 software, a call may be made to the P8TM (similar to 
Figure A), the Location ID may be captured, a record 
comprising Location ID, Customer ID, Phone Kumber, Serv- 
ice Type, stc. may be built by the software, translated 
into a bar code (binary format) , and sent to a printer, 
20 thermal device, etc. to make a bar cods type label for an 
envelope, package, etc. 

The geographic location Identifier can be updated in 
two ways: 

1, Manually: via the provisioning system 113, 
25 switching 5;ystem 101, or Services 

System 102 

2. Automatically: by the subscriber's Tslephony Device 

105.1, 106, via the Switching System 
101 or Ssrvices Systsm 107. 
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may b« used for all type* of talaphony devicea, but: la 
prinarily uaad for fixed line telephony devicaa and oc- 
cura during aarvice initiation, aervice tranaportatlon, 
aarvica modification, or during initial Databaae evolu- 
tion to add the geographic location identifier. The 
Location ID field in the Databaae 104 ia populated by 
uaing a variety of dafbaae evolution tool* initiated 
from the proviaioning ayatem 113, Switching Syaten 101, 
or Servicea flyatem 102. During aervice initiation, aerv- 
ice modification, and aervice tranaportation, a Location 
ID ia entered manually, or automatically via geographic 
poaition to atreet addreaa conversion aoftware update 
routinea for every PSTN telephony device. 

The Location ID ia derived from mapping geographic 
poaitioning data eguivalent to the coordinate ayatem 
noted above to the atreet addreaa of the telephone inter- 
face box. Figure 3 deplete juat such a mapping. Refer- 
ring to Figure 3, under Databaae Repreaentation 302, 
which ia part of the Databaae 104, in example (A) the 
Telephone ID (DM) for the XYZ laundry located at 99 3 let 
Avenue la 602.555.1111 and the Location ID for that ad- 
dreaa ia 0341369801. By mapping thoae two piecea of 
data, a data input ia made into the Databaae 104 which 
makea reference to 0341369801 with the eatabllahmenf a 
telephone number 602.555.1111. For PBX and other buai- 
neaa uaera, the Location ID ia registered for each of the 
telephone numbers listed by the buaineaa with the tele- 
phone aervice provider. 
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methods of capturing and daliverin'j the Location ID: 
tranamlsolon, polling, or calculation- The Location ID 
is stored by the Mobile Switchin*^ Center (rlSC) in its 
Database 104, Including local database, database server, 
HLR and VLR, The Location ID is updated periodically 
(every n seconds) , or at the tine call setup or call 
handover occurs. For periodic updates the interval can 
be adjusted in order to conpensate for Bobile sxibscribers 
that ar« not as vobile, or depending on the mode and co»- 
minications dynamics of the mobile device (TR-46, lS-41, 
18-54, ZS-94, 13-95, ADC, JOC, GSM). Each of the three 
methods of capturing and delivering Location ID are de- 
scribed below and maJce reference to figures 1 and 2: 

1. Transmission: Depending cn the location update 
policy (periodic '«keep alive or during call 
setup and handover) , the Mobile Telephony De- 
vice 105.1 acquires the location ID from the 
GPS/PIHS Receiver 213 or other geographic posi- 
tioning device, sends the captured information 
through the Device Interface and Driver 207 to 
the Message Processor and Router 2 06, and 
thence to the device's Function Processor 204 
which translates the information into the Loca- 
tion ID format and then routes the Location ID 
back out through the Nessagm Processor 2 06 
which places the Location ID into a message 
packet appropriate for thm type of telephony 
device, and routes it to the Telephone Inter- 
face 210 via the Dervioe Interface 207. The 
12 



Talephon« Interface captures the Location ID 
and places it into the telephone's data buffer 
for use via in-band control channel signalling 
(in the nobile to base tive slot as data. Clov 
Associated Control Channel (8ACCH) or Fast 
Associated Control Channel (PACCH)) in the 
appropriate format (TR-46, IS-41, XS-54, IS-94, 
IS-95, ADC, JDC, GSM, etcO during ths next 
timed, event-driven, or pollsd data or call 
tr'«nsmission. 

When one of those transmission events rscurs, 
the Tslsphone Transceiver 209 transmits Loca- 
tion ID to the Base Station 103 or Communica- 
tions Satellite 108 along with other Mobile 
Subscriber data in the appropriate format. 
Upon receiving the data from the Base Station 
103, the Switching System 101 updates its Data- 
base 104 (or any other subtending database VLR, 
HLR, etc.) with the new Location ID, Making 
reference to Figure 3, under the above sce- 
nario, using exavpla (B) under Database Repre- 
sentation 302, at time To John Smith *s mobile 
phone transmits location 0341370101 from loca- 
tion B on the Map Representation 301. This 
information upon capture by the system is up- 
dated in the various telephony Databases 104. 
Later in time at Ti, during the keep-alive •» 
or call messages, as John's phone moves to 
location B*, the phonm transmits 0341370251 
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Databases as the new Liocation ID. 
When the periodic ' 'keep-alive transniesion 
from the telephony Hevice is received by the 
5 switching System 101, and in the event that the 

telephony device is not capable of capturing 
geographic positioning information, the Switch- 
ing system 101 cr Services System 102 will 
perform a Database 104 query on the Base Sta- 
le tion cell site ro find out the cell site's 
(fixed) location, and then places that data 
into the Database 104 as the telephony device's 
(approximated) Location ZD* 
2. Polling: The Switching System 101 sends a 
15 locate message via the Base Station 103 or 

Communications Satellite lOS to every mobile 
subscriber Telephony Device 105,1 that is reg- 
istered in the Switching System's Database 104, 
The mobile subscriber Telephony Device 105.1, 
20 acquires the geographic location identifier (as 

in section 1. above) from the GPS/PIMS or other 
geographic positioning device, transmits it (as 
in section 1. above), and then the updated Lo- 
cation ID is stored in the system and Data- 
25 baca(s) as in section 1. above. Polling may 

also be invoked from the switching system on a 
single DM (IMSI) basis. In the instance noted 
above, the transmission of the data is in a 
••quiet'* mode (the phone's user/ owner im not 

14 
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powered up. 

3, Calculation: The Location ID may be calculated 
by the Switching System, This calculation le 
primarily baeed on the signal strength or sig- 
nal delay of a mobile subscriber device that is 
recaived by several triangulating Base Stations 
(fixed geographic position) and is covered in 
several other patents. In this method, other 
variables that ars Included in the calculation 
arai typs of mobila device, power of the de- 
vice, weather conditions etc. In any event, 
after the calculation is completed, as in both 
of the methods above, the Switching System 101 
updates the new Location 10 in its Database 104 
and any subtending Databases. A variation on 
this method is to use TDOA in the handset to 
calculate its own position. 
In addition to updating the geographic location 
identifier in order to track a mobile subscriber, the 
Location ID is also stored as an historical record when- 
ever a mobile subscriber originates or terminates (an- 
swers) a telephone call. This Ix>cation ID is stored as 
an entry in the billing database, and may be used for 
billing, fraud detection and from-whare-cal ling- services, 
calling Humber Delivery (CMD) services are currently 
available. \n existing telephony service displays the 
calling party identity information to a subscriber of the 
smrvicm. Ganarally, this information ia thm DM of tha 
calling telephone (Calling number Delivery) , and in the 

15 




th« particular DN. Howevar, in tha prasant invantion tha 
calling party identity inforaation ia anhancad to includa 
tha Location ID of tha callar and tha callad party. 
5 Typically, a talaphony naaaaga contains tha Auto- 

matic Number Xdantif ication (Ml) or Calling Lina Identi- 
fication (CI«I) • In tha present invention AMI and CLI are 
expanded so tha Location ID of the caller is also in- 
cluded in these maasagas* For the Calling Line Identi- 
10 f ication Telephone Service, the ANI or CLX is used to 

query a database to retrieve the callers registered name. 
Kith the Location ID enhancement, the location of the 
callar is also queried and than transmitted to the called 
party. Uaing the same Frequency Shift Keying (FSK) de- 
ls livery mechanisms (Single Data Message Format or Multiple 
Data Message Format) as Calling Humiber, calling Name, or 
outbound ADSX, the terminating svltch 101 for a call de- 
terminea if Location ID can be disclosed by making a 
database query 104. If the data is disclosable, it 
20 fetches and inserta the Location ID for both the origi- 
nating party and the terminating party, inserta it in tha 
FSK data stream and transmits it during the ringing ca- 
dence or during the data transmission cycle (ADSI) . if 
the data for tha originating party is not disclosable, 
2 5 the switch makes tha overall call data determination 

shown below, inserta the correct calling party indication 
and then delivers it as above: 
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Calling Number Available 
Calling Kane Available 
Location ID Available 
5 Indication Kama « Kumber sent. Location aent 

PftTT.TMC MtntragRyMAMg DEUVgRY 
Calling Kumber Available 
Calling Name Available 
Location ID Blocked^ not available 
10 Indication Mane & Number aent. Private Location 

<;-AT.t.TMG LQCATIOM PgLIVERY 

Calling Number Blocked 
Calling Name Blocked 
Location ID Available 
15 indication Private Call, Location aent 

fty/W^P gALLRR PgLIVmY 

Calling Number Blocked 
Calling Name Blocked 
Location ID Blocked 

20 Indication Private 

Since the Location ID ia preaent at the awitching 
aystem 101 or at the aervicea ayatem 103, it can be dia- 
played to a subscriber as part of the calling party iden- 
tity information (extended format) . The information can 

25 be delivered as the raw Location ID, and the subscriber 
can use on-premise equipment (CPB, PC, etc.) to decode 
it, or the Location ID can be tranalated to an address 
(street, city) by the svitching system 101 or the serv- 
ices system 102 prior to transmission. 
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Pflitftbftflff Recess: 

The geographic location identifier is accessed in 
the Database 104 primarily for two service categories: 

1- Location Type Services 

2- Direction Type Services 

For Location services, the Telephone ID or OH is 
used as a key to query the telephony Database. A query 
in Standard Query Language (SQL) or any other database 
Application Programming Interface (API) could be formu- 
lated as below. 

Select GEOGRAPHIC_LOCATION_ID from 
location^table where Subecriber_DN - 
<input_subscriber_DN> r 
Translated, this means to provide the Location ID 
from the telephony Database for the telephone identifier 
(DN) which has been entered into the system as a query. 

For Direction services, a composite query has to be 
formulated which would first qusry the Database for the 
subscriber's geographic location identifier and then use 
this ID to qu*ry for other location identifiers. The 
following example in SQL is used to demonstrate finding 
the locations of all establishments offering a specified 
type of business within an X meter radius: 

Select All GEOGIIAPHIC_LOCATIOH_ID from 
location_table where CEOGRAPHIC^LOCATIOM in (PI * 
(X* (Select GE0CRAPHIC_U>CATIOM_ID from 
location_table where 
Subscriber.DN - <input_subscrlber_OH>) ♦♦i) ) AMD 
Business.Type - <input_business_type> 
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^ After implementing a system as described herein, 

other similar queries in SQL or any other database APIs 
can be foraulated for accessing relevant data from the 
telephony Database 104. 
5 PK-QtocQl FncQdinq 

The geographical location identifier for cellular or 
radio based devices is encoded in the message that is 
sent by the mobile subscriber's Telephony Device 105.1 to 
the switching System 101. The Location ID may bw sent in 

10 two ways: 

1. as a standalone number within the set of Lum- 
bers transmitted by the mobile subscriber's 
device 

2. as a number that is encoded within the existing 
set of numbers transmitted by the mobile sub- 
scriber's device. 

Referring again to Figure 2, a block diagram of a 
computing system combined with a telephony/geographical 
location (GPS, PINS) unit is shown. The computing system 
also contains several multi-media input and output de- 
vices. This system comprises the elerants generally 
found in a personal computer (processor, bus, memory, 
address and data lines, keyboard, video display, speaker, 
etc.) and its constituent software elements (operating 
25 system, file structure, interrupt server, task execution 
and control, device drivers, application software, etc.), 
but it adds several key elements that expand its func- 
tions, especially with respect to capturing, delivering, 
and using the Location ID and telephony capabilities of 
30 the present invention. Although the system can be 

19 
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l.pl.„.nt.d «ln, . p.rson.l cc.put.r. " 

tl.ll, u,tn, . I... POV.r.»l co.putln, 

„.„.. .n ,.n.r.X. t^. u,.r ln»r,.c.. with .V«.» 
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.or «.n»i..ion « .no«.r connoct.. d-viC o. 
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.cnnlb, .n .bcoa.. toctlon .0. c„.to..r .0, «rvlc. 
^ „ot.<. .bovo, tb.b ,.b.r.tln, . ^.ry to tb. proc- 

. ^ «hv«tcal location (such a 
...or to tr.n.l.t. tbo.. Into . pbyld 

„ .... rl^r. -biob in turn ,.n.r.t.. .lr.ctlon. to .1. 
in «llv.rln, . p.c«,. to .n, .p.ol».<. lo"tlon, . To- 
,.«,.r, tb... lnt.r»=.. .no. tb. u.. o. .,t, Int.n.lv. 
.ppllctlon. .tor., on tb. c.r... 
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.„ , . so«-.r. function, .nd «t. proc...ln, «r .ny 
,„nctlon r.<....t occur. In tb. ,.n.r.U..- function Proc 
„. -blcb n.n. . ~11 r..ltl~ op.r.tln. 
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J system and is responsible for all software execution 205 
including, general stored program execution, timer func- 
tions (calendar, clock), interrupt handling, resource 
arbitration, Location ID encoding and/or encrypting from 
5 cartesian Coordinates to binary encoded number ( s) , voice 
recognition ^ speech to text) and generation (text to 
speech) , the Message Processor and Router (MPR) 206 which 
provides assembly and disassembly, and message routing 
services of message packets for all devices via th« 
10 Interrupt Handler, Device Interface and Drivers (DID) 
207, etc, and is supported by the device Memory (MEM) 
203 ROM/FIASH/EEPROM and RAM which respectively contain 
executable programs, and read/writable data (including a 
history of unit positions, call information, etc.). The 
15 speaker (SPKR) 208 is a simple amplified audio speaker, 
the Telephone Transceiver (TT) 209 and antenna 209.1 are 
wired or wireless transceivers and core phone circuits 
used in the PSTN and radio-based telephony networks to 
provide modulation/dttmcdulation, tone generation, access, 
20 and other generalized telephony features, the Telephone 
Interface (TI) 210 provides the function of converting 
data from MPR 206 into a format usable to TT 209 and 
delivers analog and signalling data across the Telephone 
BUS 209.2. The GPS/PINS Receiver (GPSR) 213 and associ- 
25 ated antenna 213.1 capture the GPS or PINS signals, proc- 
ess them to generate ths physical location information, 
and provide that information via typically a serial data 
link to MPR 206 and FP 204 for convmrsion into Location 
ID. 
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Th. unit d.pict.d in ngur. 2 allow, for .c.narlo. 
Where . u..r can query the telephone .y.te. follow.. 
r^. user .P«.. th. cell cp-.nd which 1. c.ptur.d hy HXC 
,01 or pu.he. . .mgl. or multiple button, on KBD 202. 
or touch.. Video Oi.pl.y Unit (VDO, 212 on . cell de.i,- 
nator. which in turn i. captur.d by 0X0 «7. which th.n 
^.nercte. an interrupt and deliver, th. r..p.ctiv. dat. 
.o HPR 20e wh.re it i. interpreted. -nd processed 

with FP 20*. fP 204 generate, a c^-ry to KEM 203 or vi. 
, MP« 206 to CPSR 213 to ascertain geographical position. 

p„c th. r..ult into . U>cation ID. and .tora. the 

...ult in «K 203. Thi. infon-ation i. th.n pacK.g«> 
with th. originating call and in-turn rout.d bacK out 

, can gu.ry and location 10 into th. t.l.phon... in-b.nd 
' control or .at. ror-.t. tran...r. th. -ta to rr 20, over 
Telephone Bu. 20,.2. wh.r. TT 20, initi.t.. th. .ctu.l 
..l.phon. call or data tran..c1:ion with the telephone 
wired or wireless telephone network. 

20 rnrtTTffn' unm^inn Tflfihniw 

The .obile subscriber.. T.l.phony 0.vice 109.1 can 
^,ve a built in GPS/PI«S or oth.r g.ogr.phical position- 
.ng device (Figure 2,, or one -ay .xi.t in close proxi- 
ity that i. connected to the -obil. .ubscrib-r-. d.vic. 
„ Via a Physical conn.ction or tran..i..ion «diu« using an 
int.rf.c. that support, th. following «...ag..: 

a. Location ID R.qu.at 

b. Location ID Acknowlwlg. 

Th. .obll. .«b.crib.r'. T.l«phony Cvlc. 105.1 ux:.- 
tor intorfac. Function, ra.idlng In K.»ory 203 and 
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I accsslbl. to Function Proc.-.or 204, can qu.ry M.mory 
203 for the formatted Location ID .tor.d position (a 
liK-ly .cnario in th. caa. of auto-tlc priodic po.i- 
tioi upaat..) or .and a Ix^cation ID R.<r...t to CPS/PIHS 
5 Raceivar 2X3 or other geographical po.itionin, device for 
the raw data. That device respond, by .ending the Geo- 
graphical Location Identifier in the location ID AcKnowl- 
.age -eeaage bacK through Device Interface and Driver. 
„7 to Ke..age Proc...or and Router 206, and to function 
,0 l^.ce..or 20.. The geographical po-itioning device -ay 
.cguire the Geographical U.cation Identifier after it ha. 
received a Location ID Re<ra..t. or it can periodically or 
continuoualy acguire the Ceographic.l U>cation Identi- 
fier, -tore it in it. own buffer, or route it bacK to 
XS Function Proce.eor 204 for Location ID formatting and 
.ubaeguent .torage in .y.te. He«,ry 203. Regerdleee, 
CP3/PIHS Receiver 213 upon the receipt of a Location ID 

Regu..t "P^^" ''""^ 

.tored in it. buffer and placing it in the U^cation ID 

^0 Acknowledge « g- After acquiring the geographical 

position infonnation fro. the geographical poeitioning 
aevice. encrypting, for-.tting and .toring it. when the 
Ti»er function or cMl interrupt function execute.. Func- 
tion Procea.or 204 fetche. the Location ID. route, the 
„ data to Meaeag. Procea.or and Router 206. which in turn 
...eeble. the -ee.ag. paOcet for Telephone Interface 210 
via Device Interface and Driver 207. which encode, the 
.e..age in one of th. two fa.hi««. de.cribed above and 
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vl. T.l.Fl.»- Tr.n.c.lv.r 209. 

..^ r.c.lpt of dlr.«lo™. I. «n«.ny. ■ 

.orlb.r « loctor ..n,lc. by b-ln— 

c,.p.», <«L=0., ..rvlc. b»r..-. «=., 

..„a. .l.>in„ co««». « ,0X, tn. ictcr ..rv- 

pn,.. nu-.« ."P Tb. .»b.=rib.r.. cll I. 

,.lU.«d « .tcp "X b, «. ««=bin, «y"- 

c,v.r. ..v.r.I dlt..r.nt typ... vole, ^cnl.ion. . 

PtH 1. b, tb. .ub.crlb.r. »».™.t.ly. 'b. 

,.„cb.„, sy.«. .i.pw u... «.x/c« «' 

„ a.»r.ib. «. v.lUit, o. tb. .«.crlb.r b, d.t.b.=. 

. „tc» tl thl. yalWrtlbn cb.cl. t.l" « "« 

classmarK watch, 

402 the call i. alr,ct.d to an .nnounc.«.nt machin. at 
.t.p 41 Which play, -n Invalid call.r ....... and th.n 

.n. can i. di.conn.ct.a normally .t .t.p « by th. 
, switching sy.t... i. th. .uh.crih.r i. ."i- 

„.ii^.tea. th. switching sy.t- procd. to d.t.r- 

IZL. typ. o. d.vica at .t.p .03 th. u..r is u.in. to 
co«-unicat. to th. Switching Sy.t.- by ..King a gu.ry to 
th. .uht.nd.d oataha.. wh.r. ..rvic. and .guip.g- intor- 
.5 »ation i. ..intainad. Th. Switching Sy.t.« could, for 

.xa«pl.. a-crtain that th. u..r ha. an ADSl .gulppad d.- 
vic. Which would .nabl. th. .witching .y.t.« to u.. CPE 
Xlarting Signal (CAS, and CTMF a. .p.cifi.d in rH-HVT- 
000012 ADSI ra-ily or R.g«ir...nt. for co-«u„ic.ting bacR 
30 and forth. Standard analog t.l.phony Un.. or c.llul.r 
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^ talephony device types perfora all service interactions 
with the user via voice, DTKF, or voice and OTKP. Hodem 
device types perform service interaction using standard 
data packets. standard ADSI display phones and like 
5 devices are also supported by the service, using ADSI 
defined fSK on outbound (to the subscriber device) 
signals and DTMF on inbound (to the Switching System) 
coBUBunications. The default comunication mode between 
the Switching System and subscriber can be set to voice, 

10 DTMF, data, or A03X. After the system has determined the 
type of device, the user is presented with a request to 
enter a location query at step 404. In the present 
example, this could be a voice announcement and an ADSI 
signal which causes the device to display a prompt like: 

15 Your starting point is front <your phone nuraber> <your 

addreQ8>, Please enter the 10 digit phone number of your 
destination:^ 

Using the abovs described devices the user formu- 
lates the location query in the appropriate manner at 

20 step 405, in thio case by depressing the keypad digits. 
The location query is collected at step 406 by the Serv- 
ices System and it performs some intermediary (syntax) 
checks « If the syntax checks fail, the Services System 
asks the user to enter the query again. Once the query 

25 is validated, the Services System validates at step 408 
the semantics of the query, and determines whether the 
query has any merit. The Switching System, as pert of 
the query sends the Services Systems the DN of the user 
and the contents of the query. If the validation at step 

30 409 of the query fails, the Services System asks the user 

25 
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to enter the query again. However, If this im the nth 
tine (configurable syeten paraneter) the user has entered 
an incorrect location query in the sane session at step 
412, the Services System sends ths Disconnect Message to 
the switching System at step 413 and the Switching System 
plays the disconnect announcement at step 41 and discon- 
nect the call at step 42. 

The Services System determines the reference point 
for the location query by following the linkage of the DN 
to the geographical location Identifier. However, the 
user* a ON can be superceded (in this example by overtyp* 
ing the source OH <your phone number >) if the user wishes 
to find locations relative to a location that the user is 
not present in. For example, ths service could be used 
to locate restaurants in downtown Chicago in an n-sixed 
radius from th« OH at 1000 ABC Street, Chicago. The 
Services System formulates the database query at step 410 
similar to the queries described above. This query is 
then processed against the telephony location Database at 
step 411. The Database System at step 414 retrieves all 

^...-.^hk 4 ^« t Tm^m^Im.^ rn« ^h* HM^ithjifCA t^hAt satisfv 
^o^^jA a^ti AwcsA w«» w I Mt^^ — —ri- — M 

the query criteria. Depending on the Database schema, 
the address, ON and other information about the geo- 
graphical Location IDs that fit the query criteria can bo 
either retrieved from the same database, or using the 
geographical Location ID as an index into the administra- 
tive or address database, the address and other pertinent 
information can be retrieved. Such Services Systems and 
Database Systems are old and well kno%m in the Telephone 
Central Office and Database industries. The retrieved 



^ infonnation is then pacKaged Into a in««oaga at mtmp 415 

by the Database System response functions and transmitted 
to the Services System at step 416. This transmission is 
either over an SS#7 signalling interface or via a com- 
3 puter based protocol such as TCP/IP, X,25, SNA etc. 

Depending on the amount of inforxation retrieved by the 
Database Software the message can be either a set of 
packets of information or a single message which encapsu- 
latej the entire information content. The Services Sys- 
10 tern processes the result from the Database 3ystem by 

packaging the information into messages that are applica- 
ble to the users device type at step 417, in this case, 
for example, by building an ADSI messago, and transmits 
them to the Switching System. Whereas for a voice re- 
15 sponse, for example, the Services System may ask the 

Switching System to connect the call to an announcement 
machine and instruct the announcement machine to use text 
to speoch resources to play the query response back to 
the user. Nevertheleos , the Switching System processes 
20 whatever message is sent from the Services System at step 
418 And transmits it at step 419 in the format (in this 
example ADSI) appropriate for the user's device. The 
user after hearing or viewing the response to his query 
has the option of composing another query or disconnect- 
25 ing from the service. Specifically, the user is queried 
at step 4 20 by the system to see if he would like to 
place a call to nhe location specified or get directions 
at step 425 to the specified locat:ion* If the user 
ctioones to place a call at step 421, by pressing the Key 
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referenced in the messaqe, e.g., # key, the Serviceo 
System performs a lookup of the location's phone number 
by makinq reference to the Location ID in the Ortabase. 
Then, the Services System signals the Switching System to 
5 make the call at step 423 and awaits notification at step 
42 4 by the Switching System of call completion and dis- 
connection (to the location). At that time, the original 
service will continue by offering the subscriber direc- 
tions to the location at step 425, which if desired, at 

10 step 426 the Services System performs a location ID to 
address mapping by searching the Database for a street 
reference at step 427. Upon obtaining the street refer- 
ence and making a database access to ascertain the call- 
ing subscriber's location and street address, the Serv- 

15 ices System performs a routing analysis at step 428 to 
develop a street route from the calling subscriber's 
location to the desired location. After developing the 
route, the Services System delivers at step 429 the 
information to the subscriber in the designated device 

20 type's communication format and then proceeds to discon- 
nect the call normally. The location ID to address map» 
ping Software and the routing analysis Software are old 
and well known. 

Thus the Data Access Arrangement of the present in- 

25 vention provides a novel arrangement for access informa- 
tion associated with a selected directory number. 

Although the preferred embodiment of the present in- 
vention has been disclosed, it will be obvious to those 
skillrd in the art that various modifications of the 

30 present Invention can be made without departing from the 
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Q Invention ir.self which ahall be limited only by the scope 
of the claims appended hereto. 

Making reference to Figure 5, the operational steps 
are shown for updating the geographical data within the 
5 confines of the PSTN by use of cellular or other radio 
based interfacing devices (refer to Figure 2) having a 
subtended geographical position determining device. The 
Mobile Telephony Device 105.1 receives a GPS/PINS Signal 
500 using the GPS/PINS Receiver 213 and begins to process 
10 the signal 501 by sending the raw data as formatted by 
the GPS/PINS receiver into longitude/ latitude degrees, 
minutes, seconds thru the Device Interface and Drivers 
207 to the Message Processor and Router 206 which noti- 
fies the Function Proc*»tt»ior 2 04 of the input and prompts 
15 the Locator Interface Function in Memory 203 to perform 
the conversion to Location ID format. After storing the 
result in Memory for future reference, when the Timer 
Function or a Call Function has initiated the interrupt 
servicing to include Location ID in an MS data packet, 
20 the Function Processor 204 fetches the latest Location 

ID, ships it to the Message Processor and Router 206 for 
inclusion into the MS data packet 502. After the data 
packet is assembled, it is passed thru the Device Inter- 
face and Drivers 20r to the Telephone Interface 210 where 
25 the MS data packet is prepared for Telephone Transceiver 
209 transmission 503 by placing it into the in-band con- 
trol signal. Since the Timer Function in Memory runs 
periodically, the transmission of this data can be on a 
timed or interrupt basis* After the Telephone Trans- 
30 ceiver transmits -he data packst, the Base Station 103 
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110 and sends 505 the data to ths Switching System 101 
where the data packet is received 506 and translated into 
a [database 104 update packet 507, The Switching System 
then sets up a Signalling Link 110 to the Services System 
and sends it the update 508 , or in the case of a direct 
Database connection and as a subsequent step from the 
Services System 102 formulates the Database update 509 
and sends it to the Database 510. Upon receipt and syn* 
tactical validation of the input, the Database processes 
the update 511 by updating the relevant subscriber device 
record. After completing the update activity the Data- 
base passes a result back to the Services system 512 for 
Home Location Register updating and Visitor Location 
Register updating via the currently used methods and 
which may resend the message in case of error or merely 
notify 513 the Switching System 102 and 514 the Base 
Station 103. 

Making reference to Figure 6« the operational steps 
in performing enhanced billing services and enhanced 
fraud protection services for radio based telephony 
systems/devices are shorn. The benefits of the inclusion 
of geographical Location ID in telephony applications can 
also be applied to billing. Currently, billing records 
contain the dialed number as the only means of identify- 
ing the called party, or in the case of a collect call, 
the calling party. The dialed ntimber is not the most 
informative way of identifying e caller, especially when 
the caller or the called party is a cellular user who is 
not in his/her home location. Merging the Location ID, 

30 
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in the BAF (Bellcore AMA Format) or EBAP (Extended 
Bellcore AMA Format) , aids in the exact location of the 
called party and/or the calling party- During the bill- 
ing statement process ing at the billing center, the Loca- 
tion ID can be used as a )cey into the location database 
to determine the street address of the caller and calling 
parties. As shown in Figure 6, the caller's and called 
parties Location ID 600 is stored in the billing record 
that is generated by the switching system (101) or by the 
Services System 102. Then the raw billing records are 
transferred 601 to the billing center (usually) cn- 
located in the Service Management System 113 and, in the 
absence of fraud processing 602 and fraud alert 603, the 
Location ID is mapped to the street address, city and 
state 605, Thus, when the billing statement is generated 
606, the additional data provided by tue Location lO/DN 
reference provides enhanced information to both the serv- 
ice provider and customer. 

Fraud can be detected at two locations - the VLR 102 
and at the Service Management System 113, At the VLR 
102, fraud may be detected on a per call basis. The Lo- 
cation ID that is *»ent by the cellular subi^criber is 
stored and compared with the incoming or new Location ID, 
Depending on the empirical distance between the two Loca- 
tion IDS and the time it took for the mobile subscriber 
to move from one location to the other, donoter^ by the 
Location ID, the fraud control process 602 uses a thresh- 
olding algorithm to determine whether the call is fraudu- 
lent. Such an algorithm flags instances where a mobile 
subsoriber has moved a distanoe that is physically im- 



possible to move in the given time. If the call is 
flagged as fraudulent 603, the fraudulent call processing 
•oftware is invoked 604. The date, tine, ON, and Loca- 
tion ID of the calling party are captured and included in 
a fraudulent call record. This data is then transmitted 
to a data port on the system and an operator 113 or the 
switching System 101 is notified to block calls to and 
from the mobile subscriber or route them to an operator 
for some other action. Similar, techniques can he used 
in the HLR 102 and other Service Systems 102 components 
to detect fraud on a per call basis. 

At the service Management 113 location, fraud is 
detected in an off-line manner- Here, call records, are 
used to process information pertaining to fraud. Once 
call records are transmitted to the Serviceo Management 
system 113, a fraud processing algorithm 602 is executed. 
This fraud detection mechanism can also resid** in tne 
services System 102 in which case the call records are 
transmitted 601 to the Services System 102 in parallel to 
the Service Management System 113. However, in this de- 
scription wa assume that the fraud detection system is 
co-located in the Service Management System 113. The 
Fraud detection algorithm uses the Location ID to deter- 
mine trends in a subscribers calling pattern. These 
trends are then matched with the subscribers general 
calling pattern to identify anomalies. For example, a 
caller, normally goes to work at 8:00 am and normally 
uses a specific route, but suddenly calls are being made 
at 4:00 am, from areas that the caller rarely or never 
visits will trigger a fraudulent call alert. If anoma- 



^ lies of this type are detected «02, the fL«ad process 

alerts 603 either th.» OAM*P system 113 or sends a message 
to the Switching 101 or Services System 102 to block 
calls 604. 

5 MaKing reference to Figure 7, the operational steps 

In providing advanced roaming call trace are shown for 
both the originating and terminating ends of any particu- 
lar telephony call by reference to DM (originating or 
terminating) and by use of the Location 10. Via the 

10 service Management System 113, Services System 102, or 
switching System 101, the telephony systsn provider, at 
the request of some outside agency (law enforcement) sets 
a call trace trigger 700 In th« Switching System 101 or 
Services System 102 based upon one or more of several 

15 criteria; 

1. call from a designated DN 

2. Call to a designated ON 

3. Call from a designated Location ID 

4. Call to a designated Location ID 
20 5. Date/time parameters 

6. Call '•ype 

After setting the designated call trace trigger 700, the 
operator invokes call trace observation software 701 
which performs a comparative analysis on each processed 

25 call for a match against the criteria given above. If 
the call trace trigger fires 702 by a call meeting the 
conditions (there may simultaneously be multiple call 
trace triggers) , call trace processing software is in- 
voked 703. The call trace processing proceeds in a loop- 

30 ing condition based upon an Interrupt (receipt of a new 
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^ in-band control signal from any one of tho telephony de- 
vices) o*- timed b33is (periodically polling the location 
reglster3 (HLR, VLR) , Switching System or Services System 
to detormlne any change In call status) until the telcph- 
5 ony system provider's operator terminates the trace con- 
dition or the call is terminated (ended) • Processing 
steps include capturing the date, time, DN, and Location 
ID of both originating and terminating parties; posting 
that data into a specialized call trace data record; 

10 transmitting the call record to a data port on the Serv- 
ice Management System 113, Switching System 101, or Serv- 
ices 5lystera 102; and notifying tho telephony system pro- 
vider's operator by sending a message to the local opera- 
tor's consolo. Whan the trace terminates 704, the trace 

15 data taken during processing 703 and the termination con- 
ditions are captured and sent in the call trace record 
705 to the Service Management System 113 for future ref- 
erence. Additional post-termination information about 
the call may be gleaned by a data request to the Switch- 

20 Ing Syj^tem 101, or Services System 102, or Service Man- 

aq*»ment System 113 which retrieves the billing record for 
the call. When all call trace activities are to bo ter- 
minated (based upon operator or timed decision) , the call 
trace trigger is removed and the trace software no longer 

25 «xecutos 707. 

Malcing reference to Figure 8, the operational steps 
are shown for providing call routing by translation of a 
telephony identifier, ON, or spoken nan* by making refer- 
ence to the Location ID. The originator places a call to 

30 a specified terminating party by entering in the normally 



^ proscribed fashion digits which Identify the tenalnatlng 
party or speaks (for a subscriber to calling name serv- 
ice) the name (or other identifier) of the ter«lnating 
party 800. The terminating switch 101 determines If this 
5 is a spo)can name or normal digit call 801. In the case 
of a spoken name call, the switching system 101, via a 
service class mark or equivalent, invokes a speech to 
text (SPOT) interactive voice response unit (IVKU) system 
802 located at the switch or at a services system 102. 
10 The SPOT 1- a very complex system and is not intended to 
br fully described in this document. However, a general 
.tatement about Us functions is givmn below for clarifi- 
cation. The SPOT captures the spoken name, translates 
the name to a text string, and performs a lookup of the 
IS name In the calling party's locallted calling name data- 
base 803. If the name Is found 804. it translates the 
name association to a DN 805 by database reference 104 
and prepares to perform the normal ON-devlce type. Loca- 
tion ID lookup 806. It the name is not found the calJer 
20 is queried to see if they wish to continue or terminate 

the call 817. I? tho caller elects to continue to refine 
the search, the system invokes additional search software 
809 which queries for the home registration location 
(city, state/province, country) of the terminating party 
25 810. This data (again translated from speech to text), 

allows the system to perform a database query to find the 
name reference with the additional data 811. It the name 
Is not found 812 or a multiple match ccdition is found 
813, the caller is notified of the results 814. queried 
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[ to continue 815, and if y««, thm •ysten tries to clarify 
the original request. The clarification conpriaes pro- 
viding a I let of the matches found and querying for user 
selection, or playing back in alpha digit stream (exam- 
5 pie: 'M', 'I*, 'K*, the spelling of the name cap- 

tured to see if it matches the user's intent. Clari- 
fication processing can continue until the caller elects 
to discontinue the search 815. 

Returning now to the point where a single match has 
10 been found and translated to a ON or telephony identi- 
fier, the switching system 101 or services system 102 
makes a query 806 to the database 104 baaed upon the 
identifier to ascertain the device type (wired, wireless, 
etc.) and the current Location ID for the desired termi- 
15 nation device. Once this query is completed, a second 
query to a Location ID to numbering and routing plan 
database 104 is made by passing Location ID and DM which 
specifies the routing meChod for the call by pinpointing 
the country code, area code, and in the case of a mobile 
20 device the dynamically assigned local visitor number or 
for a wired device the normally assigned local number. 
After this point, the switching system constructs the 
digit stream for the call and routing of the call pro- 
ceeds normally by the PSTN 808 until call termination 
25 818. This method allows the implementation of a ubiqui- 
tous follow-me calling service by knowing and associating 
the telephone identifier and then associating the Loca- 
tion ID with the PSTM's call routing scheme. 

Thus the present invention provides a novel arrange- 
30 ment for storage transmission, coMunication and access 
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^ to geographical positioning data thau is linked with 

standard telephoning numbering and is encoded for use in 
telecommunications and related services such as: user 
access to GPS location data for a selected directory num- 
5 ber; user access to routing instruct-.ions to a selected 
directory number; user updating of his current GPS loca- 
tion identifier, GPS based telephone call billing, GPS 
based telephone call fraud detection, CPS based roaming 
call trace and GPS based follow me calling service. 

10 It will be obvious to those skilled in the art that 

numerous modifications of the present invention could be 
made without departing from the scope of the invention 
which shall be limited only by the scope of the claims 
appended hereto. 



37 



BNSDOC)D:<CA 216027eA1> 



1^ X U U W I 

f 

WHAT IS CLAIMED IS: 

1* A telecommunlcatAon &yat«n for use with a 
plurality of user devices connacted to said talecommu- 
nication 3ysteia by telecoouBunication links and having an 
Associated directory number and location identifier, said 
5 telecommunication system cofflprising: 

data storage neans operated to store said directory 
numbers and location identifiers; and 

data processing msans connected between said data 
storage means and said user devices; 
10 said user devices being operated to transmit a quer- 

ried user device directory number to said data processing 
*nean3 when opurating as a querrying user device, 

said data prccessing maans being operated in re- 
sponse to said quarried directory number to retrieve the 
15 location identifier of said qfuerried directory number, 

from said storage moans and transmit it to said querrying 
user device. 

2. A telecommunication system as claimed in claim 
1, wheiein said data processing means is further operated 
in response to said querried directory number to retrieve 
the location identifier of said querrying directory num- 
5 ber from said storage means, determine routing instruc- 
tions from the location defined by the location identi- 
fier of said querrying directory number to the location 
defined by the location identifier of said querried 
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w --^ c^.namft' aNid routing Inntructlona 
directory nuwber, and transmit ««xa rouv»i 

to said querrylnq user d«vlc«. 

3. A t.lacommunlcatlon ay.tea a« claimed In claim 
X. wherain aaid uaar d.vica. ara furthar oparat^d aa a 
tran.»itting ua.r d.vica to trana.it it. currant location 
idanttei.r to .aid data proca.alng -aana. and aaid data 
procaaaing »aana baing furthar op.ratad to atora .aid 
currant location Idantlflar in .aid .toraga »aan. aa tha 
location idantlflar for aaid trana.itting uaar davica. 

4. A talacomnunication ayatan for uaa with a 
plurality of uaar davtcaa connactad to aaid talacomau- 
nicatlon uyatam by talacomnunicatlon linka and having an - 
aaaociatad dir-ctory numbar and location idantlflar. -aid 
teleconununlcation ayataa coaprlaingt 

data atoraga mjana oparatad to atora aaid directory 
numbara and location idantlflar. i and 

data procaaaing maana connactad batwa.n aaid data 
Btorage naana and aaid uaar davlcaai 

•aid uaer davica. balng oparatad to tranamit a call 
connaction raqua.t and tha diractory nunbor of a callad 
user davic- to aaid data procaaaing aeans whan operating 
aa a calling u.ar davlcai 

•aid data procaaaing ■aen. baing oparatad In ra- 
IS apona. to aaid call connactlcn raquaat and aaid collad 
diractory nu-bar to connact aaid calling uaar davica to 
.aid callad u.ar davica and gan.rata a record aaaociatad 
vitn ..id connaction and tha location idantlflar of .aid 
calling u.ar device. 
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5. A tcl«comBunication »yetem as claimed In claim 3 
wharoln said usir davic- i« periodically operated to 
transmit said current location identifier, and said data 
processing «^»ns In periodically operated to generate a 
predocermln-d range of valid locations, aaic data proc- 
essing weans being further periodically operated to com- 
pare said current location identifier to aaid predeter- 
mined range of valid location, and generate a fraud alert 
signal when said current location identifier la not 
within said predate mined range. 

6. A telecommunication eystam as claimed In claim 4 
wherein an opern-or terminal is connected to said data 
processing moanc, said operator terminal being operated 

to transit a call trace trigger to said data processing 
noana, said data processing means being further operated 
In response to said call trace trigger to retrieve the 
current location Identifier of said called and said call- 
ing user device, from said storage means and store them 
in said storage means as tracod called and traced calling 
location identifiers, respectively. 

7. A telecommunication system as claimed in claim 4 
whore in said data processing means Is further operated In 
response to Bald called user device directory number and 
the currant location identifier of said called user de- 
vice to determine the call routing path from said calling 
user device tc said called user dsvlee. 
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8- A tolecotnpiunicat Ion nysteni as claimed In claim 
1, wh^r«Jn caid data procAsaing moan^ i» further operator 
to transmit a call connection prompt mesoaqe to aald 
quarrying user devico; 
5 eald ue«r device being further operated in response 

to said call connection prompt message to transmit call 
connection reguMt to said data processing Mans; and 

said data processing means bsing further operated in 
response to said call connection request to connect said 
10 querrying user device to said querried user device, 

9. A telttcowmunicatlon systsm as claimed in claim 

5, wherein an operator terminal is connected to said data 
processing means, said data processing means being fur- 
ther operated in response to said current location iden- 

5 titier being outfilde said predetermined range to transfer 
oaid location identifier to said operator terminal. 

10. A telecommunication system as claimed in claim 

6, wherein an operator terminal is connected to said data 
processiing means, and said data processing means being 
further operated in response to said call trace trigger 

5 to transifor said location identifier to said operator 
tsrminal , 

IX. Each and every novel feature or novel combina- 
tion of features herein disclosed. 

a WILLIAM WRAY « AmCIATES 
BOX27B0-8TATION0 
OTTAWA. CANADA KtPSWS 
PATTNT AQEKT FOR THE APPLICAMT 
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